Vitis CBF1 and Vitis CBF4 differ in their effect on Arabidopsis abiotic stress tolerance, development and gene expression.
Plants growing in temperate regions encode several C-repeat binding factor/dehydration responsive element binding factors (CBF/DREB1) and the question is whether these transcription factors have different functions. In this study, Arabidopsis transformed with grape CBF1 (VrCBF1) or grape CBF4 (VrCBF4) were characterized. Electrolyte leakage assays showed that the freezing tolerance of transgenic lines was correlated with the level of VrCBF expression irrespective of the type of CBF, while drought tolerance was most increased by VrCBF1. VrCBF overexpression coincided with an increase in the expression of the cold-regulated genes AtCOR15a, AtRD29A, AtCOR6.6 and AtCOR47. In addition, the development of grape CBF overexpressing plants was seen to be altered and resulted in dwarf plants which flowered later and had thicker rosette leaves with a higher stomatal density. Analysis of gene expression showed that these morphological changes may be because of an increase in the expression of AtRGL3 in VrCBF4 lines or AtGA2ox7 in VrCBF1 lines, and AtFLC in both. In addition, the results show for the first time that CBFs can positively affect the expression of AtICE1/SCREAM1, the gene that is known to induce AtCBF3 expression. The difference in gene induction by VrCBF1 compared with VrCBF4 suggests that these CBFs have different regulons.